Introduction {#sec1-1}
============

Acne vulgaris is a chronic inflammatory disorder of pilosebaceous follicles that affects more than 85 percent of adolescents and young adults.[@CIT1][@CIT2] Four major factors are involved in the pathogenesis including increased sebum production, hypercornification of the pilosebaceous duct, an abnormality of the microbial flora especially colonization of the duct with *Propionibacterium acnes*), and the production of inflammation.[@CIT3] It seems that several factors influence acne including diet, menstruation, sweating, stress, ultra violet radiation and occupation.[@CIT4] Positive association between intake of milk and acne was reported and this findings support earlier studies and suggests that the metabolic effects of milk are sufficient to elicit biological responses in consumers.[@CIT5] It was also reported that a low-glycemic-load diet improves symptoms in acne vulgaris patients.[@CIT6] Acne is not an infectious disease, but three major organisms were isolated from the surface of the skin and the pilosebaceous duct of patients with acne including *Propionibacterium acne*, *Staphylococcus epidermidis* and *Malasezia furfur*.[@CIT3] Depending on the severity of the disease, the acne patients receive topical or systemic therapy, or a combination.[@CIT7][@CIT8] Pathogenesis of microorganism originates from production of proinflammatory mediators (e.g. IL-1, TNFα) as well as many lipases. Increased number of *Propionibacterium acne* was reported in acne patients, but their number was not correlated with the clinical severity.[@CIT9] Due to development of a resistance in microorganisms causing acne to common antibiotics and the differences in species and strains of the microorganisms in different regions, a research in the method of therapy seems indispensable.[@CIT10][@CIT11] This study was undertaken to determine bacteria involved in acne vulgaris in Shiraz, southern Iran and to clarify the *in vitro* antibiotic sensitivity in acne vulgaris.

Materials and Methods {#sec1-2}
=====================

Samples from the normal skin and pustular and nodulocystic skin lesions were provided in 100 youngsters (64 girls, 36 boys) among college students, in the age range of 18-24 years. The subjects were asked to refer to Department of Biology of School of Sciences, Shiraz University from October 2004 to March 2005. The samples were immediately cultured individually on blood agar and Muller-Hinton media. The cultures were then incubated at 37°C under both aerobic and anaerobic conditions for 2 to 7 days. The colonies species were determined morphologically by specific culture media such as mannitol, indole and sorbitol media and specific standard microbial tests such as oxidase, catalase, and coagulase tests.[@CIT12] The sensitivity of bacteria to antibiotics was determined according to the method of Kirbauy.[@CIT12]

Results {#sec1-3}
=======

The microorganisms in the microflora of the normal skin and pustular and nodulocystic skin lesions were grown both aerobically and anaerobically as presented in [Table 1](#T0001){ref-type="table"}. A significant higher percentage of *Staphylococcus aureus* was observed in normal skin of both girls and boys compared to *Propionibacterium acne* in pustular and nodulocystic skin lesions (*P* \< 0.05). The different bacteria in pustular and nodulocystic skin lesions in both genders were grown aerobically and anaerobically. Aerobically, *Staphylococcus aureus*, *Staphylococcus epidermidis*, *Propionibacterium acne* and *Micrococcus spp* were detected in 41%, 53%, 0%, 45% of samples respectively while these figures anaerobically were 39%, 21%, 33% and 0% respectively. When the effects of different antibiotics on *Propionibacterium acne*, *Micrococcus spp, Staphylococcus epidermidis, and Staphylococcus aureus* were tested ([Table 2](#T0002){ref-type="table"}), *Propionibacterium acne*, *Staphylococcus epidermidis* and *Staphylococcus aureus* were more sensitive to rifampin compared to other drugs (*P* = 0.004). As shown in [Table 2](#T0002){ref-type="table"}, the combined inhibitory effect of clindamycin or erythromycin with benzoyl peroxide was less than rifampin alone. [Table 2](#T0002){ref-type="table"} shows the effects of different antibiotics on isolated bacteria from pustular and nodulocystic skin lesions. The diameter of inhibition zone (mm) by each antibiotic was studied. According to the manual instruction of Padtan Tab Co., inhibition zone less than 17 mm^®^ was considered as resistance to antibiotic.

###### 

Analysis of bacteria in samples obtained from youngsters \[*n* = 100\]

  Cultures    Samples                                        *S. aureus*   *S. epidermidis*   *P. acne*   *Micrococcus spp*
  ----------- ---------------------------------------------- ------------- ------------------ ----------- -------------------
  Aerobic     Pustular and nodulocystic skin lesions (*n*)   51            53                 \-          45
              Microflora of normal skin (*n*)                30            73                 \-          32
  Anaerobic   Pustular and nodulocystic skin lesions (*n*)   39            21                 33          \-
              Microflora of normal skin (*n*)                33            48                 11          \-

*n*: number; Percentages were calculated based on one hundred persons

###### 

The effects of different antibiotics on isolated bacteria of acne vulgaris

  Name of antibiotic                Sensitivity %   Resistance %
  --------------------------------- --------------- --------------
  Clindomycin                       50              50
  Amikacin                          70              30
  Amoxycillin                       60              40
  Cephalexin                        40              60
  Tetracycline                      65              35
  Erythromycin                      48              52
  Cephalothin                       50              50
  Gentamicin                        50              50
  Kanamycin                         38              62
  Cloxacillin                       0               100
  Rifampin                          83              17
  Neomycin                          20              80
  Benzoyl-Peroxide                  75              25
  Clindamycin + Benzoyl-Peroxide    63              27
  Erythromycin + Benzoyl-Peroxide   67              23

Discussion {#sec1-4}
==========

In this study, more *Staphylococcus aureus* and *Micrococcus spp* were found in aerobic cultures while more *Staphylococcus aureus* and *Propionibacterium acne* responsible for acne, were found in anaerobic cultures. Since the most frequent bacteria isolated from acne patients were *Staphylococcus aureus*, it is possible that acne acne vulgaris is mainly caused by *Staphylococcus aureus* rather than *Propionibacterium cane*.[@CIT13][@CIT14] This is in contrast to some reports which implicated both *Staphylococcus epidermidis* and *Propionibacterium acnes* as bacteria causing acne vulgaris.[@CIT15]--[@CIT17] It may be concluded that geographical regions affect the bacteria involved in acne vulgaris.[@CIT10] Since bacterial resistance to conventional antibiotics such as erythromycin and tetracycline were reported to have an increasingly trend,[@CIT10] research on finding the effective antibiotics seems indispensable. *In vitro* inhibition of *Propionibacterium acne* by a bacteriocin-like inhibitory substance (BLIS-Like substance) produced by *Streptococcus salivarius* was previously reported and in some studies BLIS was suggested for its anti-*Propionibacterium acne a* ctivity in the treatment of acne patient.[@CIT18] In this geographical area with *Staphylococcus aureus* as primary casual agent in acne development, *Staphylococcus aureus* was resistant to tetracycline, erythromycin and clindamycin which is consistent to reports by some other investigators,[@CIT19]--[@CIT21] but was highly sensitive to Rifampin. On the basis of these results, we suggest that rifampin is a suitable antibiotic for acne patients, but to achieve a better result, combination of rifampin with other antibiotics seems necessary. Also we suggest an *in vivo* study to be performed for better evaluation acne vulgaris treated by rifampin.
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